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(54) Speech-rate modification for linear-prediction based analyeis-by-eyntheeis speech coders 



(57) Synergy between operations performed by a 
speech- rate modification system and those operations 
performed in a speech coding system is exploited to pro- 
vide a speech-rate modification system with reduced 
hardware requirements. The speech rate of an input sig- 
nal is modified based on a signal representing a prede- 
termined change in speech rate. The modified speech- 



rate signal is then filtered to generate a speech signal 
having increased short-term correlation. Modification of 
the input speech signal may be performed by inserting 
in the input speech signal a previous sequence of sam- 
ples corresponding substantially to a pitch cycle. Alter- 
natively, the input speech signal may be modified by re- 
moving from the input speech signal a sequence of sam- 
ples corresponding substantially to a pitch cycle. 



FIG. 6 



CO 

< 

CO 
CO 

o 
o 

00 
CO 

o 

Q. 

LU 



CHANGE IN 
SPEECH 
RATE 



MOOIFIEO 
SPEECH-RATE 



SYNTHESIZED 





EXCITATION 




EXCITATION 


LP 

SYNTHESIS 
niTER 


SPEECH 


SPEECH 


SIGNAL 


RATE 


SIGNAL 


SIGNAL . 


SOURCE 




ADJUSTER 







601 



602 



603 



^EST AVAILABLE COPY 



Printed by Jouve, 7500 1 F%RIS (FR) 



EP 0 680 033 A3 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUntloa Nuaber 

EP 95 30 2237 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cstetory 



Ckalioii of document wkfa indtcatioa, irhcre appropriate, 
of relevant paraatct 



Rdevant 

to« 



OLASSIHCATION OF THE 
AFFI iC ATION qat.Cl6) 



US 4 709 390 A (ATAL BISHNU S ET AL) 24 
Noventer 1987 



* abstract; figures 6,7 * 

* column 3, line 8 - line 12 * 

* column 7, line 3G - column 8, line 25 * 
idem 



EP 0 714 Q89 A (OKI ELECTRIC I NO CO LTD) 
29 May 1996 

* figure 8 * 

* page 3, line 10 - line 15 * 

* page 8, line 25 - page 10, line 13 * 

EP 0 726 560 A (ROCKWELL INTERNATIONAL 
CORP) 14 August 1996 

* page 2, line 44 - line 59 * 

* page 3, line 54 * 

* page 5, line 25 - page 6, line 15 * 

EP 0 564 669 A (SEL ALCATEL AG ;ALCATEL 
PORTUGAL SISTEMAS DE C (PT)) 13 October 
1993 

* abstract * 

GB 2 254 524 A (NOKIA MOBILE PHONES LTD) 7 
October 1992 

* abstract * 

EP 0 573 358 A (THOMSON CSF) 8 December 
1993 

* abstract * 

* column 3, line 39 - line 49 * 



1-3,5,6, 
9,10, 
13-17, 
20-23 



24,25 



1-3, 
5-23,25 



1.5,9, 
10.13, 
16.17 



24 



25 



1,13,24, 
25 



G10L3/0O 
G10L3/02 



TECHMCAL KUCLUS 

SEARCHEn aBta.6) 



G10L 



. £ -■« ■ •- - 

J' WVr ^IMnO 



THE HAGUE 



10 April 1997 



Krembel, L 



CATEGUftY OI>- UTEU UUaJMi:Nl^ 

X : puHculariy rclevsM if talien alone 

Y : particulaily rdevanl if combined wjtb another 

docameat of ib« saae catcgoiy 
A : teduiolOKical backKromd 
O : Boa>«rliica dlsdosare 
P : Infenaedlate documcot 



T : tbeoiy or principle ondcriylng tbe tevention 
E : cvllcr p&tent dooimeat, but pubUsbcd on, or 

ifter ib«flliQ]t date 
0 : document dted in the ippticadon 
L : document dted for other reiioas 



A : mcnbcr of the same patent family, corrcspondtni 
document 



EP 0 680 033 A3 



European Patent 
OHice 



CLAIMS INCURRING FEES 



Th« prsstni European patent application comprised al the Umeof niing mere than ten ctatma. 



□ 



All ctalma fees have been paid within the prescribed time limit The present European searcn report has been 
drawn up for all Claims. 



[~| Only pan of the claims tees hawe been paid within the prescribed time Kmit The present European searcn 
repon has been drawn up tor the nrsi ten claims and for those ctsims tor which ctsima fees have been paid. 

namely daims: 

Q No claims fees have been paid within the prescribed time limit. The present European searcn report has been 
drawn up tor the first len ctaims. 



LACK OF UNITY OF INVENTION 



The Search Dtvfalon considers that the present European patent applicstton does not comply with ttte requirement ol unity of 

invention and relates to several inventions or groups of inventions. 

namely: 

see sheet -B- 



□ 
□ 



Att further search fees have been paid within the fixed Hme limit The present European search raport^ has 
been drawn up lor an ctslms. 

Omy part of (he further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European paisnt appticatton which relate to the Inventions In 
respect of which search fees have been paid. 



namely claims: 

Py| None of the further search foes has been paid nvithin the fixed lime limtt The present European search report 
has been drawn up for those parts of the European patent appHcadcn which f el tie to the invention first 
mentioned In the claims. 

1-25 



namely claims: 



3 



EP 0 680 033 A3 



Europe^, Patent EUROPEAN SEARCH REPORT '^TT 
Office EP 95 30 2237 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Catecory 


Citadon of docuoieiit with indication, where appropriate, 
of rcievamt passages 


RcfcYant 
to daiin 


CLASSIMCA nUN OK THt 
APPUCATION (IntCL6) 




SPEECH PROCESSING, MINNEAPOLIS, APR. 27 - 
30, 1993, 

vol. 2 OF 5, 27 April 1993, INSTITUTE OF 
ELECTRICAL AND ELECTRONICS ENGINEERS, 
pages 11-554-557, XPG90427849 
VERHELST W ET AL: "AN OVERLAP-ADD 
TECHNIQUE BASED ON WAVEFORM SIMILARITY 
(WSOU) FOR HIGH QUALITY TIME-SCALE 
MODIFICATION OF SPEECH" 
* page 555, coluimi 1, line 4 - line 8 * 


1,13 


TEX»NICAL FIELDS 
SEARCHED (InLQ.t) 


The prescM'SMiTli report 'tes bees drswH op' for >ll~chriins 


Race mt ttmtk t>m* of ot«plHlM of tks ttrnk Cxviacr 

THE HAGUE 10 April 1997 Krembel. L 


CATEGORY OP dl ED DOCUMENTS T : theory or prindpk uodcriying tb* inwntloD 

E : nrlicr patnl docuracat, bat pubUsbot on, or 
X : pvUculaily rdevim if taken alooe after the filing 4ite 
Y : pvtlcnlariy rdevant If comMned with tnothcr D : docuiacDt dtti In the appltcatloa 
docunent of the svm ntegory L : document cited for other reasons 

A : technological bach^ond » — . — » 

0 : iMm>tmtt<n disdositrt A : mmha of tb« sania patent (anily, comspanding 
P : intenacdiate docuroeol document 



4 



EP 0 680 033 A3 



European Patent Office EP 95 30 2237 - B - 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not 
comply with the requirement of unity of invention and relates to several inventions, or 
groups of inventions, namely: 



1. Claims 1-25 

2. Claims 26,27 



(Method and apparatus of modifying speech-rate for linear 
prediction analysis/synthesis speech-coders. 
Method of modifying speech-rate for signals representing 
speech and silence, suited for dictation modus. 



EPO Form Supplementary Sheet B (1996) 



5 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



La FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




